• 



5. (Amended) A nucleic acid according to Claim 1 , wherein the nucleic 
acid is derived from tobacco plants. 

6. (Amended) A nucleic acid according to Claim 1 . comprising a 
sequence selected from 

(a) the sequence of SEQ ID NO: 5, 

(b) sequences encoding a polypeptide which comprises the amino acid sequence 
of SEQ ID NO: 6, 



^ partial sequences of the sequences defined under (a) or (b) which are at least 
14 base pairs in length, 

(d) sequences which hybridize with the sequences defined under (a), (b) or (c), 

(e) sequences which are complementary to the sequences defined under (a), (b) 
or (c), and 

(f) sequences which, owing to the degeneracy of the genetic code, encode the 
same amino acid sequence as the sequences defined under (a) to (c). 

7. f^h^^^d) A regulatory region which naturally controls, in plant cells, 
the transcriptionj^^iucleic acid according to Claim 1 . 

8. (Amended) A DNA construct comprising a nucleic acid according to 
Claim 1 and a heterologous promoter. 

9. (Amended) A vector comprising a nucleic acid according to Claim 1 . 
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10. (Amended) A vector according to Claim 9, wherein the nucleic acid is 
linked functionally to regulatory sequences which ensure the expression of the 
nucleic acid in pro- or eukaryotic cells. 

1 1 . (Amended) A host cell containing a nucleic acid according to Claim 1 . 

12. (Amended) A host cell according to Claim 1 1 , wherein the host cell is a 
prokaryotic cell. 

1 3. (Amended) A host cell according to Claim 1 1 , wherein the host cell is 
an eukaryotic cell. 



14. (Amended) A polypeptide with the bioactivity of a phytoene synthase 
which is encoded by a nucleic acid of SEQ ID NO: 1 or SEQ ID NO: 3, comprising 
an amino acid sequence of SEQ ID NO: 2 or SEQ ID NO: 4. 



1 5, (Amended) A polypeptide with the bioactivity of a zeta-carotene 
desaturase which is encoded by a nucleic acid according to Claim 1 . 



(Amended) An antibody which binds specifically to a polypeptide of 

Claim 14. 

17. (Ar^^nded) An antibody which binds specifically to a polypeptide of 
Claim 15. 

18. (Amende^ ^ process for generating a nucleic acid according to 
Claim 1 , comprising the 

(a) completely cheirMalT^ ^synthesizing the nucleic acid or 

(b) chemically synthesizing oligonucleotides, labelling the oligonucleotides, 
hybridizing the oligonucleotides with DNA of a genomic or cDNA library which 
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nerated starting from genomic DNA or mRNA of plant cells, 
sitive clones and isolating the hybridizing DNA from positive 



(c) chemicafly^^thesizing oligonucleotides and amplifying target DNA by means 
of PGR. ^ 

19. (Amended) A process for generating a polypeptide according to 
Claim 14, comprising 

(a1) culturing a host cell comprising a nucleic acid which encodes a polypeptide 

comprising the amino acid sequence of SEQ ID NO: 6 under conditions which 
ensure the expression of the nucleic acid, or 

(a2) expressing a nucleic acid which encodes a polypeptide comprising the amino 
acid sequence of SEQ ID NO: 6 in an in-vitro system, and 

(b) obtaining the polypeptide from the cell, the culture medium or the in-vitro 
system. 

2^ (Amended) A method of finding a chemical compound which binds to a 
polypeptid^^cording to Claim 14 or a polypeptide with the bioactivity of a phytoene 
desaturase, coh^rising the following steps 

(a) contacting a nbsf fcefll containing a nucleic acid which encodes a polypeptide 
comprising the arope'-ad^ sequence of SEQ ID NO: 6, a polypeptide 
according to Cl^iwl4 oi^ polypeptide with the bioactivity of a phytoene 
desaturase with alpsS|m compound or a mixture of chemical compounds 
under conditions whic\ permit the interaction of a chemical compound with 
the polypeptide, and \ 
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(b) determining the chennical compound which binds specifically to the 
potvpeptide. 

21 . (Wiended) A method of finding a compound which modifies the 
expression of poWpeptides according to Claim 14 or a polypeptide with the 
bioactivity of a ph^ene desaturase. comprising the following steps 

(a) contacting a hoM ^1 containing a nucleic acid which encodes a polypeptide 
comprising theM^no^id sequence of SEQ ID NO: 6 with a chemical 
compound or alBnimire ®f chemical compounds, 

(b) determining the polypeptide concentration, and 

(c) determining the compour^l which specifically influences the expression of the 
polypeptide. 



25. (Amended) An organism selected from transgenic plants, parts of 
plants, pro^toplasts, plant tissues and plant propagation materials, wherein the 
organism cotoprises an intracellular concentration of a polypeptide according to 
Claim 16 whicl^ increased or reduced in comparison with the corresponding wild- 
type cells after inu^ducing a nucleic acid which encodes a polypeptide comprising 
the amino acid sequence of SEQ ID NO: 6. 

26. (AmendeoftAn organism selected from plants, parts of plants, 
protoplasts, plant tissue^^r\lant propagation materials, wherein the organism 
comprises a polypeptide Bodai^ to Claim 14 whose bioactivity or expression 
pattern is modified in dprm^anisoAwith the corresponding endogenous polypeptides. 

27. (Amended) AlTietmod of generating plants, parts of plants, protoplasts, 
plant tissues or plant propagatiora materials according to Claim 25, comprising the 
step of modifying a nucleic acid which encodes a polypeptide comprising the amino 
acid sequence of SEQ ID NO: 6 bv endogenous mutagenesis. 
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Please add the following claims: 




—28. A^^^ ^^ com prising a regulatory region according to Claim 7. 

29. A vector comprising a DNA construct according to Claim 8. 

30. A host cell containing a DNA construct according to Claim 8. 

31 . A host cell containing a vector according to Claim 9. 

32. A process for generating a polypeptide according to Claim 15, 
comprising 

(a1) culturing a host cell comprising a nucleic acid comprising a sequence 
selected from 

(i) the sequence of SEQ ID NO: 5. 

(ii) sequences encoding a polypeptide which comprises the amino acid 
sequence of SEQ ID NO: 6, 

(iii) sequences which hybridize with the sequences defined under (i) or (ii), 

(iv) sequences which are complementary to the sequences defined under 
(i) or (ii), and 

(v) sequences which, owing to the degeneracy of the genetic code, 
encode the same amino acid sequence as the sequences defined 
under (i) or (ii); 

in a culture medium under conditions which ensure the expression of the nucleic 
acid, or 

(a2) expressing a nucleic acid which encodes a polypeptide with the bioactivity of 
a zeta-carotene desaturase, comprising the amino acid sequence of SEQ ID 
NO: 6 in an in-vitro system, and 
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(b) obtaining the polypeptide from the cell, the culture medium or the in-vitro 
system. 



A method of finding a chemical compound which binds to a polypeptide 
according Claim 15 or a polypeptide with the bioactivity of a phytoene desaturase, 
comprising tnW following steps: 




(a) contacting^ host cell comprising a nucleic acid which encodes a polypeptide 
with the bioanfctivity of a zeta-carotene desaturase, comprising the amino acid 
sequence of StQ ID NO: 6, a polypeptide according to Claim 15 or a 
polypeptide witn^he bioactivity of a phytoene desaturase with a chemical 
compound or a nrbcture of chemical compounds under conditions which 
permit the interactiojp of a chemical compound with the polypeptide, and 

(b) determining the chemlpal compound which binds specifically to the 
polypeptide. 

34. A method of findifi^ alpompound which modifies the expression of 
polypeptides according to Claim Wor a polypeptide with the bioactivity of a 
phytoene desaturase, compfiain^^^e^pl'owing steps: 



(a) contacting a host cell^dntainVig a/iucleic acid which encodes a polypeptide 
comprising the amino acid se^^nce of SEQ ID NO: with a chemical 
compound or a mixture of chemical compounds, 

(b) determining the polypeptide concentration, and 



(c) determining the compound which s|)ecifically influences the expression of the 
polypeptide. 



protoplasts*Jkplc 



An organism selected from transgenic plants, parts of plants, 
.plant tissues and plant propagation materials, wherein the organism 
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comprises^ intracellular concentration of a polypeptide according to Claim 17 
which is increased or reduced in comparison with the corresponding wild-type cells 
after introducing^ nucleic acid which encodes a polypeptide comprising the amino 
acid sequence of^EQ ID NO: 6. 

36. An organism selected from plants, parts of plants, protoplasts, plant 
tissues or plant propagation materials, wherein the organism comprises a 
polypeptide according to Claim 15 whose bioactivity or expression pattern is 
modified in comparison with the corresponding endogenous polypeptides. 

method of generating plants, parts of plants, protoplasts, plant 
Propagation materials according to Claim 25, comprising the step of 
Ig^g^ous mutagenesis a regulatory region which naturally controls, 
^itra^scription of a nucleic acid which encodes a polypeptide 
tfnwio acid sequence of SEQ ID NO: 6. 

38. A nucleic acid comprising a sequence selected from the group 
consisting of: 

(a) the sequences of SEQ ID NOS: 1 , 3 and 5, 

(b) sequences encoding polypeptides which comprises the amino acid 
sequences of SEQ ID NOS: 2, 4, and 6, and 

(c) sequences which, owing to the degeneracy of the genetic code, encode the 
same amino acid sequence as the amino acid sequences of SEQ ID NOS: 2, 



4, and 6.-- 





tissues or 
modifying by 
in plant cells, 
comprising the 
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